"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206320001-7

s .. 66301

5/195/60/001/004,/009/015
5. 4300 3017 /B0OS5
LUTHORS: Popovskiy, V. V., Boregkov, Ge.Ke
TITLE: Kinetics of the Isctopic Exchange Between Holecular Oxygen

and Oxygen at the Surfaces of Iron; Cobalt, Nickel, and
Copper Oxides

PERIODICAL: Kinetika i kataliz, 1960, Vol. 1, No. 4, pp. 566-575

TEXT: The kinetics of the isotopic exchange between molecular oxygen and
oxygen at the surfaces of iron, cobalt, nickel, and copper oxides were
invesiigated. The measurements were made statically by using the continuous-
flow apparatus shown schematically in Fig. 1. Oxygen containing an excess

of 08 was prepared by electrolysis of water containing 4 at% O 0’8, The
specific surfaces of the oxide catalysts were determined by the BET method.

The fo]lowmg values were found: Co;0,: 7. Tm /g, Fe,0;: 27.2 m 2/g;

NiG: 7.8 m /g, Cud: 17.6 m /g The exchange of oxygen between molecular
oxygen and solid oxides at 10 - 30 mm Hg and 100 - 400°C is a complex
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process. The Fe 0, surface is homogeneous with respect to the exchange

273

reaction, while the surfaces of 00304i NiQ and CuO are inhomogeneous in
this respect. The isotopic exchange cf oxygen with Fe205, NiQ, and Cul

is illustrated in Table 1. A graphic representation »f isotopic exchange
as a function of time is given in Figs. 2-5. The kinetics of the exchange
between gaseous oxygen and oxygen at the surface of 00304, NiO, and CuO

cannot be described by an equation of first order. Herefrom, the suthors
conclude that the surfaces of these catalysts are inhomogeneous. The
isotopic exchange with Fe2039 however, fits an equation of first order.

Fig. 6 shows log(1 ~ F) as a function of the time of exchange in the case

of Fe0z. F (C -¢c)/(c-c ), where C_ = concentratlon of 018 on the

surface of the 1att1ce, C = concentratlon of 0 in the gas, Cu)= con-

centration of 0 on the surface of the lattice at egquilibrium. Fig. 7
shows the changes in the activation energy of isotopic exchange along the
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surface. The reactivity of the oxides with respect to isotopic exchange
changes in the same degree as their catalytic aotivity in hydrogen
oxidation, i.e. C 304)' RNlO > RCuO S RFe203 > V205' The rates of
isotopic exchange and hydrogen oxidation are functions of the concentration
of the oxygen adsorbed at the catalyst surfaces. S. M. Karpachev,

A. M. Rozen and S. 2. Roginskiy are mentioned. There are 7 figures, 2
tables;, and 14 references: 10 Soviet, 4 British, and 1 Japanese.

ASSOCIATION: TFiziko-khimicheskiy institut im. L. Ya. Karpova
(Physicochemical Institute imeni L. Ya. Karpov)

SUBMITTED: September 26, 1960
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KASATKINA, L.A.; BORESKCV, G.K.; SOKCLOV, P.N.

Effect of potassium sulfate additions on the lability of oxygen in

vanadium pentoxide. Zhur. fiz. khim. 34 no.2:360-366 F *60.
(MIRA 14:7)

1. Khimiko-tekhnnlogicheskiy institut im. D.I.Mendeleyeva, Moskva.
(Potassium sulfate) (Vanadium oxide) {Oxygen)
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B101/B216
AUTHORS: Makarov, A. D., Boreskov, 6: K., Dzis‘ko, V. A.
TITLE: Chemical composition and catalytic properties of silicon~
zirconium catalysts
PERIODICAL: Kinetika i kataliz, v. 2, no. 1, 1961, 84-35

PEXT: Basing on the fact that the catalytic properties of oxide mixtures
are not additive, the present work studies the chemical nature and
catalytic properties of silicon-zirconium catalysts, and whether this
deviation from additivity is due to different accel-.:ation of the
individual reactions by the components (a view hel¢, e.g., by B. B.

Corson, et al., Ref. 1, see below), or to the che ical nature of the 4
cetalyst being changed by interaction between the c¢wo components. The
following catalysts were prepared: (1) silica gel by hydrolysis of the £

eth%l ester of orthosilicic acid, and ignition of the precipitate at
500°C; (2) 2r0, by precipitation of Zr0Cl, with NH}’ and ignition of the

precipitate at 500°C; (3) mixed catalysts by joint precipitation of 2r0Cl,
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and the orthosilicic acid ester with NH3 from aqueous-alcoholic seolution, el

Chemical composition and ...

hydrolysis of the precipitate, and ignition; component ratios of the
mixture and temperature of ignition were varied; (4) mechanical mixtures
of the two components. The structure of the Si-Zr catalysis was examined
by (A) X-ray analysis. Results obtained were: (a) 2r0, crystallizes

at 400-450°C in the tetragonal variety which at 50000 passes over to the
monoclinic variety; (b) silica gel ignited at 1000°C is amorphous;
(c) jointly precipitated Si-Zr nixtures containing up to 15% si0, after

ignition at 500°C exhibited the structure of a solid solution which
decomposed after ignition at 1000°C and was re-formed when the temperature
dropped below 1000°C. (B) Infrared spectrometric analysis in an ¥X%.-2

(IKs-2) spectrometer in the range 2000-600 em !
(a) Silica gel shows absorption bands at 1170, 1100, and 810 cm_1;
(v) 2r0, (c) the spectra of mechanical mixtures were

additive;

gave the following results:

one at 735 cm—1;
(d) samples obtained by joint precipitation had different spectra
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than the initial substances: +the 735 and 810 cm"1 bands disappeared, and

new bands appeared at 1060 and 960 cm-1. The formation of an approximately
_ equimolar chemical compound from the two components was established.

Zr0, contained approximately 0.5% of structure water, silica gel, about

1%, “and the jointly precipitated equimolar sample, 3%. Acidity was

determined from the color change of an indicator, and the number of

acid groups on the surface by titration with butyl amine. Silica gel and

ZrO2 are only slightly acidic, producing a color change of the acid

indicator at pK = 4. The 8102.Z1'02 samples produced a color change at

pK = -8.2. The catalytic activity wae measured in a continuous-flow
apparatus for the following reactions: (I) Preparation of divinyl from
a2 mixture of 72.1% ethyl alcohol, 21.7% acetal, and 6.2% HZO at 340°C. ///

Table 1 shows the results obtained with the pure components and their

mechanical mixtures, Table 2 the results for SiOZ.ZrO catalysts, and

2
Table 3 those obtained with these catalysts after treatment with water
vapor. (II) Decomposition of ethyl alcohol (Table 4) and isopropyl
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alecohol. (III) Condensation of acetal (Table 5). The results obtained

were: (a) The non-additive catalytic properties of jointly precipitated

Si-Zr catalysts were confirmed. This non-additivity is due to chemical
combination of the components. (b) The number of acid groups on the -
surface of the equimolar sample and its catalytic activity decrease on

heating to 800°C. In dehydration of ethyl alcohol, its catalytic activity

is proportional to the acidity. (c) The condensation of acetal does not

depend on the temperature to which the catalyst was heated. (d) The

dehydration of aldol, as of alcohols, takes place at the OH groups on

the catalyst surface and, therefore, decreases after ignition of the

catalyat. The authors thank L. A. Ignat'yeva and Z2. T. Orlova for taking

and evaluating the spectra, and M. S. Borisova and li. V. Kostyukova for
the acidity measurements. There are 6 figures, 5 tables, and 11 refer-
ences: 5 Soviet-bloc and 6 non-Soviet-bloc. The references to English-
language publications read as follows: B. B. Corson, H. E. Jones,
Welling, Hincley, E. E. Stahly, Ind. Eng. Chem., 42, 359, 1950; R. E.
Geller, Lang, J. Amer. Ceram. Soc., 32, (12 Part. II) 167, 1957.

ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Kerpova
(Physicochemical Institute imeni L. Ya. Karpov)
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SUBMITTED: Hovember 12, 1960

.. Legend to Table 1: (1) sample number; (2) composition of the catalyst,

.- (3) temperature at which 2-hr heat treatment was perlormed, °c, (4) yiclds

. of main reaction products, molej; (a) ethylene, (b) hydrogen, {c) divinyl;

'(5) crystal structure, (6) mechanical mixture, (7) ditio, (8) monociinic,

’293\tetragonal, (10) amorphous, (11) traces. Tas 1 '
’ R . ) adanua
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Legend to Table 3: (1) sample number, (2) composition of catalyst, mole%,
' (3) yields of main reaction products, moley; (a) ethylene, (b) divinyl;
' (4) heat treatment; (c) temperature, (d) duration, hr, (53 preset

. conditions for treestment with water vapor, (6) crystal structure, v
E é']) resinified, (&) ditto, (9) untreated, (10% golid soiution, (11) amorphous,
12) samples, (13) solid solution. :

i
i
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{Legend to Table 4:

1 (3) heat treatment;
“I'main products, molef,
| of chemical compound,

1 solid solution.
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(1) sample number, (2) composition of catalyst,

(a) temperature, (b) duration, hr, (4) yields of

(c) ethylene + ether, (5) calculated for formation
(7) mechanical mixture,
1(8) was not determined, (9) inactive, (10) monoolinic, (11) tetragonal,
'512) amorphous, (13) samples, (14) solid solution, (15) well crystallized
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Mishchenko, Yu. A.krBoreskov, G. K., Kazanskiy, V. B.,
Pariyskiy, G. B.

Effect of ionizing radiation on the catalytic and magnetic
properties of titanium dioxide

Kinetika i kataliz, v. 2, no. 2, 1961, 296

TEXT: Several papers published in the course of the last yeals studied the
possibility of changing the catalytic properties of gsolids under the influ-
ence of high-energy radiation. Xohn and Taylor (Refs. 1, 2) observed a

considerable effect of gamma an
203 and of catalysts on 8i0, basis (Ref. 3) in the isotopic H - D
It was the purpose of the present study to investigate the effect

d neutron radiations on the catalytic proper-

of gamma radiation on catalytic and magnetic properties of TiO,. The cataly-
tic properties were studied by H - D exchange) the magnetic properties by
electron paramagnetic resonance. The T102 samples consisted of anatase with

was heated to 500°C for seversl
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h.,urs at 10-5 mm Hg prior to irradiation. The samples thus treated exhibited
no marked catalytic properties at 0°C. They were now irradiated with gamma

rays of Co60 in vacuo at the temperature of liquid nitrogen with 120 r/secv
The integral dose was ahout'1n7°107 r. The irradiated samples showed high
catalytic activity at the temperature of liquid nitrogen. The catalytic
activity was increased by at least 3-4 orders of magnitude. Heating of the
irradiated samples to 0°C considerably decreased the catalytic activity.

The constant of the reaction rate at 0°C 1 hr after thawing was by about two
orders of magnitudes smaller-than at the temperature of liquid nitrogen.

The TiQ, samples heated in vacuo at 500°C showed no signal when the epr
spectrum was taken. At the temperature of liquid nitrogen, the samples
jrradiated gave a signal with well-resolved hyperfine structure, total width
400 oersteds, g factor approximately 2. The signal does not change if the
sample is stored at the temperature of liquid nitrogen. Short heating to
room temperature reduced intensity and changed the shape of the signal.

When the samples were kept for 1 hr at room temperature the signal became
stable. This parallelism in the changes of catalytic activity and epr signal

was also chservable in silica gel (Refs. 3-5) and A1,04 (Refs. 2, 6). It
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may be concluded therefrom that irradiation gives rise to the formation of
centers (defects, radicals) that cause the jncreased catalytic activity and
the epr signal. The authors are now studying more thoroughly the changes of
the epr signal and of the catalytic activity in the annealing of TiO2 pamples
and under the action of various gases. References; 1) H. W. Taylor, E. H.
Kohn, J. Amer. Chem. Soc., 19, 252, 1957} 2) E. H. Kohn, H. W. Taylor, J.
Phys. Chem., 63, 500, 1959; 3) E. H. Kohn, H. W. Taylor, J. Phys. Chem., 63,
966, 1959; 4) E. H. Kohn, private communication on the 2nd International
Congress of Catalysis, Paris, July 1960; 5) V. B. Kazanskiy, G. B.
Pariyskiy, V. V. Voyevodskiy, Dokl. na II Vsesoyuznom soveshchanii po
radiatsionnoy khimii (2nd All-Union Conference on Radiation Chemistry),
October, 1960; 6) V. B. Kazanskiy, Yu. I. Pecherskaya, 2h. fiz. khim., 34,
477, 1960. [Abatracter's note: Complete translation of the original papera
- There are 6 references:. . 3 Soviet-bloc and 3 non-Soviet-bloc. The 3 refer-
ences to English language publications are given in the text of the abstract.

ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova (Physico-
chemical Institute imeni L. Ya. Karpov)

SUBMITTED: February 15, 1960
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AUTHORS : Keyyer, N.P., Boreskov, G.K., Rode, V.V., '
o Terent'yev, A.P. and Rukhadze, Ye.G.
TITLE: Catalytic activity of organic semiconductors. N

A I. Polychelates :
PERIODICAL:*Kinetika i kataliz, .v.2, no.4, 1961, 509-518

TEXTt . The authors investigated various classes of organic C i
polymers in order to establish the catalytic capacity of -organic: :
semiconductors and the relationship between their electrical . A
conductivity and catalytic activity. The present work deals with
polychelates of a given structure whose electrical conductivity K
varies by more than ten orders, depending on chemical composition. . L
As regards chemical composition and structure the polychelates ‘ ,
were of two types: 1) the sulphur atoms constitute the electron /-
donor and, together with the metal, form the chelate group, which Lx/;.
is connected with the radical by the =N-C group

"card 1/%
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The polychelates were synthesized through the i1nteraction of
equimolar aqueous solutions of the metal acetates with soda
bis-dithiocarbamates RX(NHCSSNa): the molecular weight of the

polychelates was 53 X 10° to 07 x 103“ The activity of twelve

Ni, Cu, Co; Zn and Cd polychelates was studied 1n the decompesition
reaction of 93% pure hydrazine hydrate at temperatures from 74 to
104°C. The Ni_ Cu and Co polychelates displayed the highest
catalytic activity, 100 times greater than that of NiO and NiS
semiconductor catalysts; the Ni polychelate ReNi {type 1) had the
highest activity and remained stable even afteér exposure to air;
Zn and Cd polychelates displayed no activity at 104°C. The
organic radicals had marked and varied effects on the catalytic
activity of the polychelates. The catalytic activity of Ni
polychelates was affected most; the highest activity was displayed
by Ni polychelates with the organic radical R. and by Cu poly-
chelates with R,; the activity of the Co polychelates was affected
only slightly by the organic radical. Although the results do not
disclose any relation between the volume electrical conductivity
623°(ohmccm)-1 and the catalytic activity of the polychelates, the
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pronounced effect of the organic radical on catalytic activaty

indicates a dependence of such activity on the electron state of
the metal, which is conditioned by the donor groups and the organic
radical entering into the composition of the polvchelare Tt i
suggested that the electron effect on catalvtic aztiviiy widll b=
better understood when more is known about the regularities in the
change of the surface electrical properties of the polychelates.
Acknowledgments are expressed to 2. V Zvonkova V M Vozzhenn:kov
and L. I. Badzhadze for data on the electrical conductivity of the
samples and valuable advice. There are two tables, &t figures and
10 Soviet-bloc references.

ASSOCIATION: Institut kataliza $0 AN S$SSR Khimicheskiy fakul' tet
MGU (Institute of Catalysts SO AS USSR. Chem:cal
Faculty MGU)

SUBMITTED : May 22, 1061
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AUTHORS: <;§2ZE§SED_£E§Q4~POpovskiy, V.V,
TITLE: Mobility of the oxygen of solid oxides

PERIODICAL: Kinetika i kataliz, v.2, no.5, 1961, 657-667

TEXT: It is important for elucidating the reaction mechanism of

oxide oxidation-reduction catalysts to investigate the reaction

of oxides with oxygen. New opportunities for such investigation

are provided by the use of the oxygen isotope, giving quantitative

data on the oxygen mobility in surface and deep layers and its
participation in catalyst-surface reactions, The authors discuss
first mechanism and kinetics of exchange between molecular oxygen

and oxide oxygen. The scheme of this exchange is given by VX/'

SR G
02 Q__Oz (Ia)

0’2“ 20" E (Ib)

0" + 027 Z20%%" 4+ o (IB)
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Adsorbed molecular or atomic oxygen ions are produced. The latter

can exchange with oxide-lattice oxygen ions either with

participation of oxygen defects (vacant oxygen sites in the lattice)

or with definite displacement of crystal boundaries, The first

case involves oxygen-atom displacement, the second does not.

Assuming that displacements are equally probable over the whole

surface and denoting by v the number of displacements in unit

time, expressed in monolayers, and by n the number of

displacements in time 1T, the degree of exchange x, expressed

in monolayers, is given by VA/

S e (3)
x==2]7;::]—@"re_ @ (n)- 2

=1

Where

—1
n+(n—i)+n(n—2)fn(n—3)+m:ﬂ—)'(n——4)+...

2%n

o(n) =
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The mechanisms considered give different forms of x versus

curves and the authors give some examples taken from their

previous work (Ref.4: Kinetika i kataliz, v.l, 1960, 566) for

Cu0, Coz04, NiO, Fep03 and V 05° The order of reaction with

respect to oxygen for these oxidés (except NiO) was found to be

over 0,5, This indicates that the rate-controlling stage for

exchange which is associated with the participation of molecular

oxygen is either the oxygen adsorption or the conversion of the

adsorbed molecular oxygen ions into the adsorbed atomic ions. A

comparison of the rate of isotope exchange of the oxide oxygen with

that of the homomolecular exchange of oxygen catalysed by oxygen
016 , o8 &= 501618 A

5 + 5 20770

(from published data, e.g. Ref.5: A.P.Dzisyak, G.K.Boreskov,
L.A.Kasatkina, V.Ye.Kochurikhin, Kinetika i kataliz, v.2, 1961, 386)
gives further information on the nature of the rate~-controlling
stage, For Fe203, Cra03, NioO, V205 and Vg05 with alkali-metal
sulphates as promoters, the rates of the two reactions, their
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activation energy and order with respect to oxygen are the same,
Consequently, either molecular-oxygen adsorption or conversion of
adsorbed molecular into- adsorbed atomic ions can be rate controlling,
For Mg0 and ZnO no definite conclusions can be drawn, Since
electron exchanges are involved, the Fermi level of the oxide should
affect the isotope exchange but other factors tend to mark the
effect, Only indirect evidence on this is available from
variation of the stoichiometry of oxides by preliminary high~
temperature treatment and influence on exchange rate of

introduction of cations of a different valency into the oxide. VJ/
At high temperatures the depth of exchange embraces a considerable
part of the oxygen in the oxide crystals; the problem of allowing
for oxygen diffusion inside the oxide is similar to that of the
non-stationary heating of a solid immersed in a liquid; the

authors used a published approximate equation (Ref.9: P,Carman,
RoHaul, Proc, Roy., Soc., v,222A, 1954, 109) for treating their
experimental results, At 800°C the diffusion coefficient values
for oxygen in Coz0y, CuO and Fey03 were 1,7 x 10~5, 1,5 x 10-1%

2 x 10715 (activation energies 76, 130 and 100 kcal/mol)
respectively . that in V305 at 523 being 2 x 1013, The

Card 4/7

¢

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206320001-7"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206320001-7

3379

s/195/61/002/005/003/027
Mobility of the oxygen ... E111/E485

comparison of mobility of surface oXygen is complicated by the

order of reaction and activation energy being different for
different oxides, Mobility can also depend on the preparation of
the oxide, Published data show that the surface-oxygen mobility

in fact varies within wide limits, The lowest exchange rate is
Possessed by oxides with cations having 0, 5 and 10 d~electrons,

the lowest by those with an intermediate number of d-electrons,
Differences in catalytic activity are less marked but similar in
character (except for copper oxide)., The data show that the

eéscape energy of electrons is not the main factor determining the
activation energy of exchange, The authors show that the exchange /1/
rate passes through a maximum, depending on the heat of the v

reaction
1 n+ oy - (n+1)+
/2 02 + Me &0 + Me

and that for oxides highly active in isotope exchange cations of
different charges must be present during exchange, If the

Stationary oxygen content of the catalyst differs considerably from
the equilibrium the direct relation between catalytic activity and
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oxygen mobility, which otherwise prevails, can break down. The
observed high rates of adsorbed and lattice oxygen transfer of
oxygen-isotope exchange with oxides cast doubt on the idea that
catalysed oxidizing reactions occur through reaction with adsorbed
rather than lattice oxygen. The large variation in oxygen mobility
of most oxides, even within the monolayer of surface ions sugges's
that the negligible transfer of oxide~catalyst oxygen into
oxidation-reaction products should be attributed to the fact that
only the small proportion of oxide-surface oxygen with a definite v
bonding energy participates in catalytic oxidation reactions. VI
S.M,Karpacheva, A.M,Rozen, E.Kh.Yenikeyev and A,P.Dzisyak are
mentioned in the article in connection with their contributions in
this field. There are 6 figures, 2 tables and 16 references:

9 Soviet-bloc and 7 non-Soviet~bloc, The four most recent
references to English language publications read as follows:

Ref.3: E.R.S.Winter, Adv, Catal,, v.10, 1958, 196

Ref.1l1: E.R.S.Winter, J, Chem. Soc., 1955, 3824;

Ref,14: D,Dowden, N.Mackenzie, B.Trapnell, Proc. Roy. Soc., V.237,
1956, 245: Ref,15: D.Dowden, Wals. Trans. of Second Internat.
Congress on Catalysis, Paris, 1960,
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i i t im. L.Ya.Karpova
ATION: Fiziko-khimicheskiy institu _
Assoct (Physico-Chemical Institute imeni L.Ya.Karpov)
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AUTHORS w, Vasilevich, A.A,
TITLE: Effect of oxygen on the catalytic activity of

platinum films in isotopic hydrogen exchange reactions
PERIODICAL: Kinetika i kataliz, v.2, no.5, 1961, 679-683

TEXT: Using an apparatus described previously (Ref.4: Kinetika 1
kataliz, v.1l, 1960, 69), the authors examined the effect of oxygen
poisoning of Pt film catalyst in hydrogen adsorption, isotopic

hydrogen exchange in molecular hydrogen and in isotopic exchange
between chemisorbed and molecular hydrogen. Adsorption curves of
hydrogen and oxygen at 90°K and at pressures varying from

1 to 4 x 1072 mm Hg on freshly prepared Pt films showed that in both
cases there is initially a rapid irreversible adsorption which is VX//
then followed by a slow and reversible one, The irreversibly

adsorbed oxygen has a maximum cover corresponding to 67% of the
available catalyst surface area, Tests on hydrogen adsorption

by Pt films previously exposed to oxygen adsorptions of 3, 10 and

67% showed that oxygen behaves as a poison of Pt film with respect

to the rapid initial adsorption of hydrogen but that the total

CIA-RDP86-00513R000206320001-7"
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adsorption of hydrogen, i.e. the subsequent slow and reversible
adsorption, increases, The mechanism of the process is such that,
whereas at free points of the Pt film surface one hydrogen atom is
adsorbed on each free point, two hydrogen atoms attach themselves
to the surface points already occupied by one oxygen atom,

presumably leading to the formation of 1 water molecule, The
total quantity of hydrogen adsorbed on such oxygen-poisoned
Pt films is N = 1 + 8g where 8¢ is the proportion of

v
catalyst surface covereg by oxygen a%omso Tests of tritium
adsorption and isotopic hydrogen exchange with molecular hydrogen
on oxygen-poinsoned Pt film catalysts at 90°K and under hydrogen
pressure of 0,1 mm Hg, showed that there is no change in the
velocity of isotopic exchange at the points of the catalyst-s
surface not occupied by oxygen atoms, i.,e. that oxygen has no
effect on the catalytic behaviour in this respect of Pt films,
This conclusion is further confirmed by test data obtained for
isotopic exchange in molecular hydrogen at the temperaturas of
78 and 90°K and at test pressures of 0,01, 0,1 and 1.0 mm Hg.
However, at higher oxygen concentrations on the catalyst s surfa-e,
a drop was observed in the catalytic activity with rising
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concentration of oxygen atoms. There are 5 figures, 1 table and
4 references: 3 Soviet-bloc and 1 non-Soviet-bloc. The reference
to an English language publication reads as follows:

gef°32 O0.Beeck, A.Smith, A.Wheeler, Proc. Roy. Soc., v.Al77, 1940,
20

ASSOCIATION: Fiziko-khimicheskiy institut im. L.Ya.Karpova
(Physico-Chemical Institute imeni L,Ya,Karpov)
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AUTHORS : Dzisyak, A.P., Boreskov, G,K., Kasatkina, L.A.,
Kochurikhin, V.Ye.
~TITLE: Influence of additions of alkali-metal sulphates on

the catalytic properties of vanadium pentoxide in the
oxygen isotope-exchange reaction

PERIODICAL: Kinetika i kataliz, v.2, no.5, 1961, 727-731

TEXT: The authors report their investigation of the catalytic
activity of vanadium-pentoxide preparations, with additions of
analytical reagent purity sulphates of lithium, sodium, potassium,
rubidium or caesium (0.1 mol per mol of V205) as promoters, in the
temperature range 400 to 480°C and 40 mm Hg oxygen pressure.

For potassium sulphate mol fractions of 0,025 and 0.05 were also
tested. The method and a garatus used to study the homomolecular
reaction 16, 02 = were described in an earlier
paper (Ref t Kinetika i kataliz, v.2, 1961, 386). Furthermore,
the isotope exchange of each of the preparations with molecular
oxygen was studied when no homomolecular exchange was taking place.
Results are compared with those for pure vanadium pentoxide
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obtained previously (Ref,3: Kinetika i kataliz, v.l, 1960, 229
and Ref.6: as quoted above). Preliminary experiments had shown
that both the rates R and K, respectively, of the catalyst/gas
and the homo-molecular follow the first—ordgr equation. When a
catalyst enriched by a concentration of ol equal to that in the
gas is used, R can be calculated from
A R_z_'a. NeeNs - C:A_C:n :
S ONAN, T e,

(1)

and K from

. 2,3] C_:""’C?u (2)
K=z g. Caui—Cx

In the case -of simultaneous isotope exchange with the catalyst,
the equation is '

L A.ﬂ . .. K—R
s,. Cg‘—ZC“’,-i-éC“{C‘;‘,— u)+2(cga_cu)=m

= N " Tw K=R (3)
Cas—2C1a +4C35 (Cia — o) +2(Cia— Ciof 7—3

=
23
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In these equations R and K are in g-/m2~hour9 Np is the
amount of oxygen in the gas phase, g§ Nt that in the catalyst, g
S is the surface of the catabyst charge, ng t is tims, hours;
cY8; €18 and cig are the 019 proportion in the gas at the initial
instant, at time <t and at equiiibrium, respectively: 6.18
ng, Czy and'c§4 are the corresponding proportions of 0l ol o
The ac%ivation energy and rate values for the two reactions

studied were found to be virtually the same. The rates wers
increased by the presence of the promoters, the order of promoter
effectiveness (present in 0,1 mol-fraction concentration) increasing

in the following order: Li,yS0, € NayS0, € KpSOy < RbyS04 £ CspS04,

The first increased the rate by 1.2, the last by about 100-fold, 0(

Even 0,025 mol of K5S0; per mol pentoxide gave a considerable
increase in both K and R, which were also found to be linearly
related to the KpSO4 concentration, There are 3 figurea,

2 tables and 7 references: 4 Soviet-bloc and 3 non-Soviet-bloc.

The two references to English language publications read as followa:
Ref,2: C,R,Kinney, J.Pincus, Ind. Eng., Chem., v.43, 1951, 2880;
H,Hong, Chem, Ind,, 1951, 872; Ref.4s Tandy. J. Appl, Chem., v.6,
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ASSOCIATION: Moskovskiy khimiko-tekhnologicheskiy institut

im, D,I,Mendeleyeva (Moscow Chemical-technological
-Institute im, D,I,Mendeleyev)
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MARKINA, M.I.; BORESKOV, G.K.; IVANOVSKIY, F.P.; LYUDKOVSKAYA, B.G.

Catalytic activity of iron-chromium catalysts in the interaction
of carbon monoxide with water vapor. Kin.i kat. 2 no.6:867-871

N-D t61, (MIRA 14:12)

1. Gosudarstvennyy nauchno-issledovatel!skiy institut azotnoy
promyshlennosti,

(Carbon monoxide)
(Water vapor) (Catalysis)
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BORESKOV, G. K.; CESALOVA, V, S,[Chesalova, V., S,]

?gnuf?cture of industrial catalysts. Analele chimie 16 no,3:108-120
-3 161,

(Chemical industries) (Catalysts)
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BORESKOV, G.K.; SLIN'KO, M.G., kand.khim.nauk

Modeling of catalytic procecses. Vest. All S8SSR 31 no. 1? 2}9{;}%& 9)

'61.

1. Chlen-korrespondent AN SSSR (for Boreskov).
(Catalysis)
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AUTHORS: Popovskiy, V. V., Boreskov, G. K., and Muzykantov, v. 8.
(Moscow)
TITLE: Study of the mechanism of hydrogen oxi?gtion of cobaltous

cobaltic oxide by the oxygen isotope O
PERIODICAL: Zhurnal fizicheskoy khimii, v. 35, no. 1, 1961, 192-197

TEXT: The authors studied the two possible oxidation processes on oxide
catalysts: a) The oxidizing substances react with the oxygen of the

catalyst; b) the oxygen of the catalyst does not participate in the

reaction, but the oxidizing substances react with the oxygen of the gas /
phase, which is bound by chemisorption to the surface of the catalyst.

This reaction mechanism has repeatedly been studied with the help of o8, .
Isotopic exchange between molecular 02, oxidation product, and catalyst,

however, may lead to errors. The purpose % the present work was to study
the oxidation of H2 on 00304 by means of 0'~. The isotopes were analyzed

with an MC-1 (Ms-1) mass spectrometer. (30304 was obtained by heating

Card 1/’¢
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cobalt nitrate to 400°C. Three specimens were prepared. Their specific {//
surface was determined by adsorption of N2 at a low temperature, and their

a——

catalytic activity Wc with respect to Hz was determined in the oxygen
excess (po A2 750 un Hg, py & 20 mm Hg). Table 1 gives the following
2 2

values: Catalyst Specigic surface, t, °c W = 10-7m01e H,/cm2.h
m’/g 2 °

A 4.4 200 2.9-10:2
150 6.2-10_9
100 1,0710_7
15 2.0+10

B 7.7 100 8.8:107 19
50 1.6°10

C 6-1 -

The authors studied ag the isotopio exchange between catalyst and

atmospheric oxygen; b) the exchange between Co304 and water vapor in vacuo
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Study of the mechanism of hydrogen ... s/076/61/035/001/013/022
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at 400°C for 4 hr: c) the exchange between water vapor and atmospheric
oxygen; d) the participation of the catalyst oxygen. a) These experiments
were made in a continuous-flow device at Py, ™~ 10 mm Hg. A figure shows

the fraction of exchanged oxygen ions of the catalyst surface at different
temperatures. No exchange was observed at 75°C. The decreasing exchange
rate indicates that the oxygen ions are heterogeneous. b) The water vapor
was enriched in 018, The isotope analysis of the water was carried out
according to A. V. Trofimov (Ref. 9) by exchange with CO2 and by a mass-

spectrometric snalysis of CO,. Exchange of 7, 30, and 20% was observed

at 400, 75, and 5000, respectively. Therefore, the oxygen exchange
between water vapor and catalyst surface is to be taken into account. ¢) No
exchange was observed at 75°C. d) This experiment was made at 75°C. 5n
the experiments of the first series, the catalyst was enriched with ol by
igsotopic exchange with water vapor at 400°C. The oxygen of HZO contained

approximatelx 16 atd 018. Three experiments were made with the catalyst —
containing O 8, wh%ch wag evacuated at 400°C for 4 hr: 1) oxidation of H»p
in 0y excess at 75 C; 2) exchange reaction with the oxygen of H20;

Cerd 3/7
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3) reduction with 32 at 200-250°c, Results are coliected in Table 2, 1In

the second series, the catalyst containeqd natural oxygen, was evacuated at
400°C, treated with normal 02, which was then sucked off at 75°¢. sub-

sequently, the device was filled with oxygen containing 4 at% 018. In
addition, the exchange between Co.0 and water vapor was studied as in the

374
first series, Results are bresented in Table 3, 1The following conclusions =—
the results obtaineq: 1) At a temperature of 75°C, the
yst surface do not

°C, only 2-20%

reaction,
atalyst at 75°C increaseg this-percentage to
13-39%. There are 1 figure, 3 tables, and 9 references: 8 Soviet-bloc and
1 non-Soviet-bloe.

ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova (Physico-
chemical Institute imeni L. ya, Karpov)

SUBMITTED: May 13, 1959
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5/076/61/035/006/004/013

B127/B203
AUTHORS:: Boreskov, G. K. and Katal'nikov, S. G.
M T ———
TITLE: Graphical method for determining the coefficient of isotope -
separation in stepwise compression of the mixture to be
separated

PERIODICAL: Zhurnal fizicheskoy khimii, v. 35, no. 6, 1961, 1240 - 1245

TEXT: The separation coefficient o of Rayleigh's formula was graphically
determined. The individual process of separation is described by the
y(1-x)
equilibrium formula = and the material balance formula
1 = 5,0 ) i

Yo = Bx + (1 -0)y (6). 1, 9 ana (1 -8) are the numbers of moles of the //

substance to be separated in the initial, éxhausted, and concentrated flow,

respectively, Tlﬁ = 2 is the reduction of the flow of substance during

separa}ion. Yor Xy ¥ are the molar parts of the isotope to be concentrated
Card 1/6
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/

in the respective flows. The joint solution of the balance equation and the
equilibrium equation determines the concentrations X5 and ¥y in the ex-

hausted and concentrated flow of the individual steps of separation. For
the graphical determination, the straight line corresponding to Eq. (5),
as well as Eq. (6) transformed with 2 = seey are plotted in a coordinate
system. The tangent of the angle of inclination of this straight line
indicates the reduction of flow of the given step. The intersection of the
straight line ¥y = (1 - Zi)xi + 2.¥;_4 with the diagonal y = x indicates

the concentration of the respective isotope in the respective step. The
equilibrium curve and the diagonal Y = x were plotted in the coordinates

(y isotopic concentration in the concentrated part plotted on the ordinate,
X concentration of the same isotope in the exhausted part plotted on the
abscissa)., From the point of the diagonal where y = y , a straight line
with the inclination (1 - Z,) is drawn to the x-axis. ‘The intersection with

the equilibrium curve indicates the concentration of the isotope in the
first step of separation. From this intersection, a parallel is drawn to
the abscissa as far as the intersection with the diagonal. A straight line;

Card 2/6
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tangent (1 - Z,), is passed through the new intersection as far as the
2

intersection with the equilibrium curve, Tigs. 1 and 2 show this on the
example of isotovic exchange between BF5 and the BFB—anisole complex. It

is shown that the granhical determination permits a calculation of the ioss
of partially concentrated products. The amount of loss must be‘entered in
the corresponding quantity Zi' For determini'ng the separation coefficient, .

the method is {irst conducted with the value & {ietermined by Rayleigh's
formula. This hypothetical value o is then plotted on the abscissa, and -
the end concentration Y graphically predetermired for this value, on the

ordinate. The intersection of the ordinate Yn with the curve obtained

determines the required valueo. The optimum distribution of substance
reduction over the individual steps is calculated. In small intervals, tke
equilibrium curve can be substituted by the straight line y = ax + b (10).
The value x calculated=from Eq: (10) and (6) gives

. ¥y
= Z1y0 - (Z1 - 1) a

-

D.‘(11) ' ' .‘.

9
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The same is nade with
[

the second step. Thus,

yp = 200+ Zab - 25 4 b (d — 1) — b (2, + 2)2,) (14)
Y= 2+ Gtz @ =D F a=1F

This equation is differentiated; 1% yields zg = Z, and confirms that z, =2
The authors refer to g paper by G. M. Panchenkov et al. (2h. fiz. khimii,
21, 1951, 1957), as well as by Ye. M. Kuznetsova, A, V. Makarov, G. M.
Panchenkov' (Zh. fiz. khimii, 32, 2641, 1958). There are 4 figures and 9
references: 3 Soviet-bloe and 6 non-Soviet-bloc, The three most important
references to English-language publications'read as follows: 7. vy, Taylor,

H. C. Urey, J. Chen. Phys., 6, 429, 1939, -A. A.. Palko et al., J. Chen.

2.

Thys. 28, 211, 1958; ivid., 29, 1187, 1959,

ASSOCIATION: Moskovskiy khimiko-te

liendeleyeva (Moscow I
D. I. lMendeleyev)

khnologicheskiy inétitut im. D. 1.
nstitut of Chemical Technology imeni

SUBMITTHED:

September 9, 1959. .
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__BORESKOV, G.K.; GORBUNOV, A,I,

EBffect of chromium additions to a nickel skeleton catalyst

on the rate of isctope exchangs in molecular nitroge
S - n. Zhur,
fiz.khim, 35 n0.932071-2077 '61. g(MIRA ih/:flo) '

1. Fi'ziko-khimicﬁeskiy ihéfitut imeni L.Ya :
h _insi .la. Karpova i Moskovski
khimiko—.tekhn?loglcheskly institut imeni D,I, Mendeleyeva, i
' (Nl.trogen—]_:sotope's)" ' (Nickel) '

St
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s/bz?/61/136/ooa/026/037
B004,/B056

AUTHORS: Joreskev,-G, K., Corresponding Member AS USSR, Dzis'ko, V.A.,
and Tyulikova, T. Ya.

TITLE: The Effect of Water and Oxygen on the Polymerization of
Ethylene Upon Chromium Oxide Catalysts

PERIODICAL: Doklady Akademii nauk 585R, 1961, Vol. 136, No. 1,
pp. 125-128

TEXT: Greatly differing data of the efficiency of c¢hro
catalysts in ethylene polymerization (Refs. 1-3) gave rise Yo the present
paper. Impurities are assumed to have an effect. The present paper gives an‘\/
account on the effect of water and oxygen on polymerization. The catalyst —
was made of aluminosil%cate carrier, bulk weight 0.43, pore radius

40-60 A, surface 300 m /g. This base was impregnated by chromic acid,
dried at 11000, heated to 250°C, and activated by 4 hours!' heating vo
400°C at 1073 torr. The finished catalyst contained 5% Cr0,. Primarily,

experiments were made with extremely pure ethylene.

Card 1/{3

mium oxide

Purity was attained by
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The Effect of Water and Oxygen on the Poly- 5/020 61/136/001,/026 /037
merization of Ethylene Upon Chromium Oxide B004/B056

Catalysts \//
passing CZHA at a pressure of 50 atm through carbon filters, through s )

column with nickel-chromium catalyst (for 0

2 removal), and through columng
- with active ,1;1203 (removal of vater), The solvents, FP-q (BR~1)-type

gasoline, cyclohexane or heptane were also freed from water and oxygan
by A1203 and blowing-through of Nz. Purified 02H4 contained about 5 parts-

per-million 02 and H20, the solvents contained about 5 parts-per
H20. Polymerization took Place in a stainless

~million

steel autoclave of 1 liter

volume. Special measures (breakoffski for catalyst-containing ampoule,
magnetic mixer) brevented access of impurities during the reaction,
Processing was ag follows: Heating of autoclave to 200°C, evacuation for
two hours, cooling down to 100°C, repeated blowing-through of pure C. § .

274
Subsequently, 300 8 of purified solvent were pressed into the autoclave
by means of N2, followed by 02H4 addition up to a Pressure of 35 atm

Curves I of Fig,

Card 2/ 4

a

2 (polymer yield versus catalyst concentration) and Fig.3

1_7"
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« The Effect of Water and Oxygen on the Poly- 5/020/61/136/001 /026 /037
merization of Ethylene Upon Chromium Oxide B004,/3056
Catalysts - . . !

(efficiency of the catalyst versus its concentration) {1lustrate the ﬁi s
results obtained with pure 02H4. Curves II were obtained for higher water _*%
content (20 parts-per-million). Fig.

efficiency of the catalyst. It is agss
on the catalyst and thus obstruct its
B. A. Lipkind, Chief Engineer of the Gor'kovskaya baza NIINP (Gor'kiy Base
of the Scientific Research Institute of the Pebroleunm Industry) for

supplying the carrier samples. There are 4 figures and { references: 2
Soviet and 1 Belgian. A L

hv

4 shows the effect of oxygen upon the Lo
umed that the impurities are adsorbed P
activity centers. :The authors thank

ASSQCIATION; Fiziko-khimicheskiy institut im. L. Ya. Kérpova (Institute
of Physical Chemistry imeni L. Ya. Karpov) .
1

SUBMITTED: dugust 17, 1960

Legend to Pig. 2: I: Water content in the solvent § Parts-per-million. :
II: Water content in the solvent 20 parts-per-million; a) content of &
catalyst in the solvent, b) polymer yield. :
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BORESKOV, G.K.; SLIN'KO, M.G.
[
Theory of similitude principles applied to heterogeneous
catalysis. Khim.prom. - no.6:418-424 Je 162. (MIRA 15:11)
(Catalysis) (CHemical models)
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— $/195/62/0603/601/0053/010¢
Jijtgo E071/E136
AUTHORS ¢ Dzisyak, A.P., N lalles» and Kasatkina, L.A.
TITLE: An investigation of homomolecular oxygen exchange on
the metal oxides of the fourth period
PERIODICAL: Ninetika i kataliz, v.3, no.1l, 1962, 81-90

TENT: The object of the work is a systematic investigation
of homomolecular exchange of oxygen on oxides of transitional
metals of the fourth period in order to elucidate the mechanism
of the intermediate interaction of molecular oxygen with oxidcs
and the establishment of thc relationship between the catalytic

activity and chemical nature of an oxide, 1In the reported part
of the work the apparent activation energy and the order in
respect of oxygen of homomolecular oxygen exchange

16 18
O2 + 02 = 2

on the above oxides were determined. The study was carried out

in a static circulation apparatus described earlier (Ref.5:

Kinetika i kataliz, v.2, 1961, 386, 727) by the present authors

and V.Ye. Kochurikhin. The starting non-equilibrium mixturecs )(

160 180

Card 1/4
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of isotopic oxygen molecules were prepared by mixing enriched
oxygen with a concentration of ld0 of 37% with natural oxycen
in a ratio of 1l:1. The control of all types of oxygen molecules
was carried out with a mass spectrometer Mii-1305 (MI-1303).

The relative accuracy of measuring the concentration was * 1.

A sample of oxide charged into the reaction vessel was trcated
for 8 hours in a vacuo (10-3 mm Hg) at 400 °C. Subsequently

the isotopic exchange of the oxide investigated with molecular
oxygen was carried out. To remove the distorting influence of
isotopic exchange, all samples were kept in oxygen with the

An investigation of homomolecular ...

initial concentration of hecavy isotope until cessation of the
exchange, joreover, before each measurement the catalyst
specimen was retained in ‘the initial mixture to establish a
stationary igmposition of the oxide. Due to this treatment the

content of 0 in gas during homomolecular exchange reaction
remained constant. The preparation of oxides was described
previously (Ref.8: V.V. FPopovskiy, G.K. Boreskov, Sb. FProbleny
kinetiki i kataliza, v.1l0, Izd-vo AN SSSR, M., 1660, p.67
(Symposium: Problems of Kinetics and Catalysis, v.10, edited by
Card 2/4%

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206320001-7"



"APPROVED FOR RELEASE: 06/09/2000

CIA-RDP86-00513R000206320001-7

LS IRAAREESAERANEY

5/195/62/003/001/005/010
E071/E136

AS USSR, p.67). The powders were pressed into tablets and crushed
into grains of 3 mm. Specific surface of oxides was determined by
low temperature nitrogen absorption. It was established that the
activity of the oxides investigated in respect of homowolecular
exchanges increases in the following order:

Tio, < V505 < Cr, 05 < Zno <re,0, <Cu0 = Ni0O < Mno, < o5 0y,

An investigation of homomolecular ...

The velocity of homomolecular exchange is equal to the initial
velocity of isotopic exchange between molecular oxygen and oxygen
of the respective oxide. The following stages of the reaction

are necessary for the homomolecular exchange: 1) adsorption -
desorption of molecular oxygen with its dissociation into atoms

or ionsj 2) migration of adsorbed atoms or ions along the surface.
For isotopic exchange between oxide and gas a stage of
substitution of an ion in the lattice with adsorbed oxygen is
necessary. Two possible mechanisms can explain the equality of
velocities of homomolecular and isotopic exchange, (1) Adsorption
- desorption of molecular oxygen takes place at a much lower
velocity than the exchange of adsorbed atoms or ions of oxygen
with ions of lattice oxygen. 1In this case the ratio of

Card 3/4
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concentration of molecules 10g 18g o 180 18y in the gas should
remain constant, (2) Oxygen is adsorbed with dissociation into
atoms or ions but the desorption, due to a low concentration or
mobility of these atoms or ions, takes place mainly on their
recombination into molecules with ions of lattice oxygen. In this
case the ratio of 16¢ 18O to 18O 18O should increase in the
course of the reaction. Previous experiments (Ref,5) with V205
and Vp05 with additions of alkali sulphates favour the first
mechanism, However, these results cannot be transferred to other
oxides without special experiments,

An investigation of homomolecular ...

There are 3 figures, and 3 tables,

ASSOCIATION: Moskovskiy khimiko-tekhnologicheskiy institut im.
D.I. Mendeleyeva
(Moscow Institute 47 Chemical Technology imeni

. D.I. Mendeleyev)
SGBMITTED: November 15, 1961
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BORESKOV, G K.s VASILEVICH, L.A.; GURIYANOVA, R,N.; KERNERMAN, V.Sh.;
SLIN'KO, M.G.; FILIPPOVA, A.G.; CHESNOKOV, B,B,

Oxidation of ethylene in a fluidized bed of a catalyst, Kin.i
kat, 3 1n0,2:214-220 Mr-Ap 962, (MIRA 15:11)

1. Institut kataliza Sibirskogo otdeleniya AN SSSR i Fiziko-khimi-
cheskiy institut imeni L.Ya.Karpova,

(Ethylene) (Oxidation) (Fluldization)
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BORESKOV, G.K.

Quantitative characteristics of catalytic activity, Kin.i kat,
3 no.43470-480 Jl-Ag '62, " (MIRA 15:8)

1, Institut katalisa Sibirskogo otdeleniya AN SSSR.
(Catalysis)
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BORESKOV, G,K

w
Some problems of heterogeneous catalysis. Kin.i kat 3 no,.5:
633-642 S-0 162, (MIRRSiezl\

1'.,‘ Institut kataliza Sibirskogo otdeleniya AN S35k,
: (Catalysis)
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KEYYER, N.P.; BORESKOV, G.K.; RUBTSOVA, L.F.; RUKHADZE, Ye.G.
Catalytic activity of organic pclymers. Part 3: Some regularities
of catalytic activity on the chelate po rg8 of various chemieal
composition and structure. Kin.i kat. 3 no.5:680-690 8-0 162,

(MIRA  16:1)
1. Institut kataliza Sibirskogo otdeleniya AN SSSR § ' Moskovskiy
gosudarstvennyy universitet imeni Lomonosova. '
(Chelates) (Catalysis)
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AUTHORS: Shendrik, M.N,, ng:g&gxlﬂglg;+ Goryainova, R.M,,
Slin'ko, M.G.

TITLE: Method of investigating catalysts undergoing rapid
activity changes during the process of reaction

PERIODICAL: Kinetika i kataliz, v.3, no.5, 1962, 797-799

TEXT: A laboratory scale installation for studying circulation
of reaction mixture with a continuous flow of catalyst through
the reactor is briefly described. The method is used in the
dehydrogenation of butane. The circulating system was kept at

a constant pressure of 30 mm Hg. The reaction mixture was
continuously removed from the reactor and its volume analysed
chromatographically. Precipitation of carbon on the catalyst was
also determined. It was shown that with the reaction gas )
circulation of 200 to 270 litres/hour, and the dehydrogenation
reaction at 550 to 590°C, the time of residence of the pseudo :
liquefied catalyst in the reactor for a period of 11 to 20 min, !
equilibrium was reached within 4 to 6 hours and its stability '
retained as long as the volume of the catalyst permitted, The
Card 1/2
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activity of the catalyst exéressed as litres (CyHg + CqH6)/iitres
of catalystshour was measured by changing the residence time of
catalyst in the reactor, Details of five runs with butane feed

ranging from 6.6 to 12.7 litres/hour are given. There are
1l figure and 1 table, )//

ASSOCIATION: Giprokauchuk Institut kataliza SO AN SSSR
(Giprokauchuk Institute of Catalysis SO AS USSR)

SUBMITTED: June 1, 1962
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AUTHORS: Yermakov, Yu. I., Boreskov, G. K., Corresponding Member
AS USSR, Dzis'ko, V. A., and Ivanova, L. I.

TITLE: Low-temperature polymerization of>athy1ene on chromium oxide
catalyst

PERIODICAL: Akademiya nauk SSSR. Doklady, v. 143, no. 5, 1962,
1139-1141

TEXT: The polymerization of ethylene at 7500, i.e., below the m.p. of
the polymer, on a chromium oxide catalyst, whose preparation has been
described earlier (DAN, 136, no. 1, 125 (1961)), is discussed. The
experiments were made with high-purity 02H4 (1-2 ppm 0,, 3 ppm HZO) in

purified n-heptane at constant pressure (5-15 atm). The following

results were obtained (Fig. 1): (1) an induction period was observed
(30-150 min), which was shorter at higher pressure and higher concentration
of the catalyst; (2) sfter the induction period the reaction rate

remained constant for a long time (at low catalyst concentration up to

Card 1/3
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Low-temperature polymerization ... B101/B110

20 hrs); (3) the polymer consisted of 0.2 to 3 mm large granulae;

(4) the initial grains of the catalyst had a size of 0.5 to 1 mm.
Catalyst particles of 1-10 ;» were found on the surface (not in the bulk)
of the polymer grains; (5) a threshold concentration of the catalyst
exists below which there is no polymerization. Hence no polymerization
occurred with 0.0274% catalyst in the solvent, and a slight
polymerization with 0.0325%; (6) the activity, A, of the catalyst,
depends on the pressure, P; A = aP® (a,n = constants). At < 9 atm,

n -~ 2, at 11-15 atm, n ~ 3; (7) the molecular weight, MW, is .
independent of the catalyst concentration, but depends on P: at 9 atm,
the MW was 110,000-125,000, at 15 atm, the MW was 400,000-600,000;

(8) a maximum yield (1800 g polyethylene per g catalyst) was obtained

at 15 atm and 0.0520% catalyst concentration. There are 4 figures and
1 table.

ASSOCIATION: Fiziko-khimiocheskiy institut im. L. Ya. Karpova
(Physicochemical Institute imeni L. Ya. Karpov)

SUBMITTED: January 11, 1962
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Low-temperature polymerization ... B101

T

W , LYo - ,
: i

?5'9 . S aan

Fig. 11 kinetic curve of C,H, polymerization at 9 atm, 75°C,

catalyst concentration 0.336%. Legend: abscissa time, min;
ordinate g 02H4/g catalyst hr.
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5/020/62/144/005/011/017
B124/B138:

ASSOCIATION: Institut katuliza Sibirskogo otdeleniyy Akqdemii nauk SSSR
Novosibirsk (Institute of Catalysis of the:Siberian
Denartment of the Academy of Sciences USSR Novosibirsk).

loskovskiy gosudarstvennyy universitet im.-¥. V. Lomonosova #
{(loscov State University imeni M. V.Lomonoaov)

SURIIITTED : December 8, 1961 ‘ ey -

Table 1. Study of chelate polymers. : . e

Legend: (i) polymer; (B) Organic compound on the basis of which the ?2{/
polychelate was isolated | (D) Chelate center; (E) Composition of i<
polychelate; (F) Sodium bis-di-thiocarbamate; ) a-thioalkylpyridine
amidodiphenyl; EJg 2b Rubianic acid; (k) Poly-(4,4' bis)-a-thio-2,6-1utidine
amidodiphenyl; (I 5,5'-methylene-bia-salicylaldehyde; (M) 3b Diacetyl )
Tesoreinol; (P) 4b Dinitrosoresorcinol.
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s/020 62/145,/004/022/024
B101/B138

AUTHORS: Kuchayev, V. Ley and Boreskov, G. K., Corresponding Member

AS USSR
ydrogen on germanium films

62, 853-856

TITLE: Catalysis and adsorption of h

PLRIODICAL:  Akademiya nauk SSSR. Doklady, V- 145, no. 4, 19

a of Y. L. Sandler, M. Gazith (J-. Phys.

7EXT: The authors tested the dat
talytic activity of sputiered Ge films.

Chen., 63, 1095 (1959)) on the ca
Special devices {Fig. 1) prevented contact between the Ge and the

tungsten wire coil angd eliminated its catalytic effecd by immersion in
1iquid Ga. 9he ampoule was heated 10 450°C and evacuated to 3+10-7 mm B,
pefore sputtering on the Ge. This was done by passing a current (13.5 a)
through the VW coil, with the ampoule inmersed in liquid nitrogen.

Catalytic activity and ‘rate of H adsorption were measured according to
vinetika i kataliz, 1, no- z, 35% (1960)+ Results: (1) The specific rate
of H, adsorption was (29 - 56)'10'14m01e/cm2-sec'mm gg. (2) The catalytic.

- . 2
activity of § - D exchange at 10000 was less than 1°10 15mo).e/cm *s5eC,
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§/020/62/145/004 /022 f02¢
Catalysis and adsorption of ... B101/B138 _
i.e., in agreement with X. Tamaru, M. Boudart (Adv'. in Cat., 9, 699
(1957)) and five times less than the values of Sandler and Gazith. This
is attributed to the fact that these scientists had not eliminaied the
catalytic activiiy of the W. coil. There-are 3 figures and 1 table.

ASSOCIATION: PFiziko-khimicheskiy institut im. L. Ya. Karpdva
(Physicochenical Institute imeni L. Ya. Karpov)

SUBKITTED: April 29, 1962

Fig. 1. (A) Reaction vessel for studying the rate of Ho adsorption on Ge
films. (1) ampoule; (2) Mo lead-in, 3.5 mm diam; (3) coil of 0.5 mm

W wire; (4) graphite crucibdle; (5) glass tuve; (6)~0.1 g Ge; (7) iron
#ire which is removed with a magnet. (B) Device for immersing the ¥ coil
in liguid Ga. (1) ampoule; (2) iron bar with whieh the %2a% %uba

(3) containing liquid Ga {4) is raised toward the W coil; 25) copper wire
for fixing the device in'raised position; (6) glass rod operated by iron
bar (7) sealed in glass, for removing air bubbles from (3).
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YERMAKOV, Yu.I.; BORESKOV, G.K.; DZIS'KO, V.A.; IVANOVA, L.I.; TRIFONOV,
A.S. PSSRl

Polymerization of ethylene on a chromia catalyst without a sol-
vent, Khim.prom. no.7:496-498 J1 163. (MIRA 1639)

et
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BORESKOV, G,K.; DZISYAK, A.P.; KASATKINA, L.A.

Homomolecular oxygen exchange studied on oxides of metals
of the fourth period, Fart 2: Catalytic activity and bond
energy of oxygen in oxides. Kin, i kat. 4 no,3:388-394

My--Je '63. (MIRA 16:7)

1. Institut kataliza Sibirskogo otdeleniya AN SSSR i Moskovskiy
khimike-tekhnologicheskly institut imeni Mendeleyeva,
(Mstallic oxides) (Chemical bonds)
(Cataiysis)
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 LLIOTOR . mam(y) ferele) /Tl n) aDSachSDPoLl Sty
- ACCESSION HR: - AF300202% 3)1/”-_: ,¢ )',:'f;r; e Aob-¥e "4755195./37%/003/01&2/%%
O _:»‘.: AUTHOR: ',Bukané.yev_a,-p; H.I;‘VBoreéio\?,f G‘. Ko Dﬁiﬂ'ko,‘v; A : . AR

L TITIR: I(n\vestigatibnof the chromiwm oxide cé.tai;st‘ltor high po]:m’erizatibn'l of
~ethylene T S —

 SOURCE: Kinetika i katalis, v. &, no. 3, 1963, A92-494

| TOPIC TAGS: chromium oxide, CrO sub 3 catalyst, polyethylens, catalyst carrier,
activated CrO sub 3~ © - - AR , o S

. "ABSTRACT: ~ The -conditions for activating Cr0 sub 3 for production of polyethylene .

‘ - were investigated: Cr0 sub 3 concentration, natyre of carrier; reactivity with =~
solvents. Pure Cr0 sub 3 is completely dissociated at 400 degress, while with 58
Cr0 sub 3 on silica gel, Al or Mg silicate at the same tempersture 90f is. still in -
the hexavalent state and at 800 degrees, 30% of the Cr is still hexavalent. In- -

- creasing CrO sub 3 froe 5 .to 204 on the carrier decreases its activity, apparently

- ‘because of decrease in dispersibility. CrO sub 3 on a carrier is most rapidly re-

. duced in methycyclohexans, ‘moderately reduced by cyclchexane and n~heptane and
least in benzene; pure CrO sub 3 does not resct witn heptane due to formation of .
dayer Cr sub 2 O sub F. When activated CrO sub 3 catalyst is treated with solvent,

Card 1/2
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‘polymerization-induction-period ‘is-prolonged (to: provide: for desorption of Bolvent-
. reaction products from catalyst surface), but catalyst activity is actually in~ .
_creased, BFR spectra of activated and of activated cyclohexane-treated catalyst
ghow same signal intensity, presuming ssme amount of .reduction to Cr sup +5.
_ Hence solvent does not participate in formation of active camponent of the cata-
' l,rst° catalyst activation is determined by surface combination of the Cr with the
. carrier. "EPR spectra were taken at. the Institut khimicheskoy fiziki AN SSSR .
~(Institute.of Chemical Phys:.ce, Acadexw of Sciences ‘SSSR.® Orig. art. has: 3
_ﬁ.gures and 3 tables. S :

ASSOCIATION‘ Institnt kataliza SG A!‘l SSSR (Catalyst Ins‘bitute, Siberian Depa.x't-
ment of the Academy of Sciences SSSR)

*sumxmn 30Jan63 DA A: 12Ju163 - ENGL: 00
sms CODE: 00 NO REF SOV: 005  OTHER: 001

3o/ //»—\
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BORESKOV, G.K.; SLINKO, M.G. [Slin'ke, M.G.]
Application of the methods of aimhitﬁe theory in heterogenous
catalysis. 4nalele chimie 18 no.2:;176-189 Ap~Je '63.
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BORESKOV, G.K.
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D TR

Froblems of heterogenous catalysis, Analele chimie 18 no,3:143e
153 J1-8 163, TR JH1i3
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BORESKOV, G.K.; GORBUNOV, A.I.
Preparation of metallic catalysts as vacuum condensed films on
a finely disperse carrier, 2hur, fiz. khim, 37 no.,12:2728-
27133 D '63. . (MIRA 17:1)

1. Fiziko~khimicheskiy institut imeni L.Ya. Karpova,
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BORESKOV, G.X,; GORGORAKI, V.I,3 KASATKINA, L.A

Reaction involved iﬁ a homomolecular exchange of oxygen
botween Zn0 and Ni0 at rpom temperature. Dokl. AN SSSR 150

no.3:570=573 My 63, (MIRA 16:6)

D.I
1, Moskovskiy khimiko-tekhnologicheskiy institut im. D.l,
Mendeleyevao 2, Chlen-korrespondent AN SSSR (for Boreskov).
(Oxygen) (Metallic oxides)

(Chemical reaction, Rate of)

3G FIERSCHRRCNIR P
55 B o]
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MIERERSIGNTIINA BISIRE

_BORESKOV, G.K.; DZIS?KO, V.A,; YEMEL!YANOVA, V.M,; PECHERSKAYA, Yu,I,;
KAZANSKIY, V.B.

Catalytic activity ar®-electron paramagnetic spectra of
molybdenum oxide catalysts for the polymerization of ethylene,
Dokl. AN SSSR 150 no.4¢820-832 Jeo 143, (MIRA 16:6

1. Institut kataliza Sibirskogo otdeleniya AN SSSR i Institut
khimicheskoy fiziki AN SSSR, 2. Chlen-korrespondent AN SSSR
(for Boreskov),

(Molybdemm catalysts-.Spectra)
(Polymerization)
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KHASIN, A.V,; BORESKOV, G.K,
“W

Rl TN

Isotopic exchange of axygen on platinum films. Dokl, AN SSSR
152 no.6:1387-1390 0 '63, (MIRA 16:11)

1. Institut kataliza Sibirskogo otdeleniya AN SSSR., 2, Chlen-
korrespondent AN SSSR (for Boreskov). _
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kBORESKOV, Georgiy Konstantinovich

———

®Theoretical bases of selection, preparation and use of industrial
catalysis®,

Report to be submitted at the Third Interational Congress on Catalysis,
(IUPAC), Amsterdam, Netherlands, 20-25 Jul 6l.
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BORESKOV G K., SLIN'KO M.G.
: 7 Basic principles of the modeling and optimalization of chemical
reactors, Khim.prom, no,1:22-29 Ja 164, (MIRA 17:2)
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- ACOESSION NR: APUO16519 s/b19g/su/bos/b01/blzo/b127"'
! AUTHOR: Gorgoraki, Vi I.; Boreskov, Ge Kij Kasatkina, LiA:} i
. Sokolovskiy, V. Ds ! f

- TITLE: Homomolecular exchange br oxygen on jzinc oxide at low tem- %
- i peratures

;?iTOPIC TAGS: zinc oxide, zinc oxide catalyst, homomolecular exchange,| ~
{ ! catalytic action, oxygen 16, oxygen 18 |

!

'
i
i
i

‘;1§ ABSTRACT: This study was prompted to determine the causes of cataly-
i: tic action of 2Zn0. To comprehend the causes, one should understand !
' i the nature and character of bonds formed by the dissociative chemo- @
- sorption of oxygen on the surface of oxides. The exchange reaction
: at room temperature not only affects Zn0 (an n-type semiconductor), .
. but also Ni0 -(a’p-type semiconductor). The reaction was investigated.

[

by means of homomolecular exchange of oxygen isotopes . .

e e -

[
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 ASSOCIATION: Moskovekly khimiko-tekhnologicheskly institut imeni |

" 14 )!

4
ACCESSION NR: AP4O16519 - R

05 + 18 - 2020018 on Zno caloined at 850C, and then rapidly

cooled fo 25; -63 and -194C: At the two latter temperatures the ex-
change rate is close to that at 4250, and the product has a stable

i activity. The apparent activation energy at these two temperatures '
.. 1s 0.18 kcal/mol:. The exchange rate in the initial moment atr 25C 1s
many times greater than in the 425-500C range. In oxygen atmosphere i
' | there 1s a rapid deactivation (5-6 hrs) of 2Zn0, but deactivated Zn0 |
" can be reactivated with zinc vapor:s The catalytic actlvity of Zno0 ‘
| is caused by zinc excess.:' This can be the internodular zinc of the ‘
i gupface oxide layer, i.e., Zn dissolved in Zn0 or zinc formed on the ! -

surface oxlide layer and adsorbed by same. Origs arts has: 2 figures |
and 2 tables. ! ,

D. I. Mendeleyeva (Moscow Chemical Engineering Institute)

| SUBMITTED: 24Apr 63 .. DATE ACQ: 18Max64 . ENCL: 00
| SUB CODE: CH NO' REF SOVi 002 - OTHER: 005
Coemg/e : N\
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“1zuiation of chemical processes, Vest, AN S8G8R 34 noc. i
47256 My 640 (MIrA 17315}

i. Chlen-korrespondent AN &5SR,
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- IACCESSION NR: APLO11443 7 ""‘“‘“"‘,""s/0076/61./033/001'/0'1J.‘5/01::.5'1.“."’j“'j*j
"gAUTHGRS: Andreyev, B. M. (Moscow); Boreskov, G. K. (Moscow) -

e R R

:iTITLE: Bi-temperature separatioﬂ in §}stems withvgaild phase 4
“ISOURCE: Zhurnal fiz khim, v. 38, no. 1, 1964, 115-124 |

TR BARZZ P mERAER AT

-

:,TOPIC TAGS: bi-temperature separation, binary mixtures, counterflow, e
. |two-phase exchange, linear velocity, moving zones, temperature zomes, | :
‘icold columns, hot columns ’ g

- tABSTRACT: A study has been made of the method of hinary mixture T
Separation which is a new version of the bi-temperature method. The |
latter is used in a counterflow two-phase exchange in gas-liquid :
systems, and it facilitates the separation process in systems with
1a solid phase. The first series of tests involved the use of a
separating column consisting of four sections, and the column
~ lemployed in the second series was made up of 10 such sections. The
-{relationship between the degree of separation and the flow ratio in
_ithe hot and cold column was investigated. A characteristic feature
of the bi-temperature method is the relationship between the dis- S

Cord _1/2 )
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" IAGCESSION NR: APLOI1443

‘itribution of the component concentrations in the column and the flow.:
“lratio,
..of any of the separating sections
-lconcentration by use of the column as the
- jzones is accompanied by appropriate shift
.jcontours.

- ot and cold zones were of the same height.
. shours to achieve

o
S
ol

2 high degree of suc
;> Formulas and 2 Tables.

-iASs

SUBMITTED: 16Maré3
_SUB oGDR: oH
) icard2/2_

v Ly
o

The continuous method. of analyzing the solution coming out .

makes it -ossible-to determine the
‘movement of the temperature:
s in the iconcentration :
The maximum degree of separation was achieved when -the
It took only a few
a stationary state of the concentmations. The
separating efficiency is determined by the linear velocity of the i
solution in the ion-exchange column, and the test results indicate-
h efficiency. Orig. art. has: 12 Figures, 8 -

/
V2

OCTATION: Moskovskiy khimiko-tekhnologicheskiy inétitut imeniA
- D. I, Mendeleyeva (The Moscow Mendeleyev Institute.of:.

- chemical technology). B ' R G

" DATE ACQ: 1AFebbl’
¥R REF sOV: 00Tl *
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BORESKOV, G.X.; MATVEYEV, K.I.; OSIPOV, A.M.; BUKHRCYARGY, P,7,
[ S,
Flow-through circulation apparatus for studying reactions of gasesous
substances in the presence of a liquid catalyst, Zhur.fiz.khim, 38
no.8:2104-2106 Ag Y64. (MIRA 18:1)

1. Institut kataliza Sibirskogo otdeleniya AN SSSR.
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BORESKOV, G.K.; SHCHEKOCHIKHIN, Yu,M.; MAKAROV, A.D,; FILIMONOV, V.N.

Use of infrared absorption spectra in studying the structure

of surface compounds formed during adsorption of ethanol on

Y"~oxide of aluminum. Dokl. AN SSSR 156 no. 4:901-C04 Je '64.
(MIRA 17:6)

1. Institut kataliza Sibirskogo otdeleniya AN SSSR i Leningradskiy

gosudarstvennyy universitet im. A.A,Zhdanova. 2. Chlen-korrespondent
AN SSSR (for Boreskov).
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L b726<65 - BT {m) /EPF(e) /BIP(3)/T/BIE a) /BP(D). - Po-s,/Pr= |
 25{mp)-2/RARM(c) /ASD(a)~5/AFUL/ESD(gs) /ESD{t) . " ID/RM g
ACCESSICN ¥R: APL0L2209  s/oo20/64157 /00203850357
- AUIHOR: _Boreskov, G. K.} Kazenskly, Y. B,; Mishcbenko, Y. A.f PaviysHly, G. Bs

TITIE: The pature of active centers in hydrozen isotope exchange reacticn oo
' irredinted ailies gel. W1

! SOURGE: AN BSGR. Doklady¥, v. 157, no. 2, 964, 381;-387

-1 TOPIC TAGS:  hydrogen, deizﬁeﬁuﬁ, sildca gel, elsciron paramagnotic rescnunce,

| spectrophotometry, isobops exchange, irreversibis adsorption, gamma irradistion,
 bydrogen deuterhum exchange resetin W ,

ABSTRACE: The purposs of $his work was to stuly the nature of F-centers in -

‘Lrradiated silica gel by optical methods snd by radionpoctroscopy,and to determing

+helr snle in irreversidls: adsorption’fof hyirogen and -catalytice activity.] Prior
1o irradiation silica gel samples were kept wnder a vacum for 25 hours & Loo, :
500 or £00 G and ab residval pressure of 1070 .- 10" mm, After pretvestment
samples were irraliated with ¥ -rays from a Cob0 source at 1iquid nitrogen tempes-
. ahmmﬁatmtmpemtm.mimdiaﬁondosevmfmw5tow T
| The catalyiic astivity of silies gel in Hp-Dy exchange reaciion was measured ad

Ao ajs
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at-77C X and 0,7 m pressurs, The isotops
eomposition of hydrogen in the course of roaction wan measured by means of the ‘
- electrical conductivi ¥ of the mixture. Adsorption measurements were flene at roox
- temperature and 5x10°J 5 5 mm pressure. The absorpbion in diffuse scattered
' lght vas meagured at roam bemperature vith an 8F-h spectrophotometer {see fig, 1
of the enclﬂﬁnm) modified for this yurpose according bo Ye. I, Kotov {Optixa 1
| Spektrosknpivae, 3, 92, 1959), KPR spectra wére measured with miecrovave ' sepetro-
, meter EPR-2 at T7C K zgee fig. 2 of the enclosure), During irreversidble adsorpticn’
| Of hydrogen molecules {above 1000) » they dissociate and electrons are transferred |
from hydrogen atams to holes with consequential reduction of acid centers in tps
inonin-aa.iatea silica gel, this process reguired ensrgy of activasicn it v
| dees not proceed at liquid nitrogen tempsrature, The isotope exchange of hydregen |
rand deuterium at -1960 ocours on the eIy same centers, however, adsorption is not
| accompanied by dissociation but 1t merely results in weakening of bonds betwean
| atoms vhich constitute these centers, At elevatlon of temperature the rate of
1 disscedation type of adsorption increases whish resulds in vanishing of active
’ ths redlatlon produced defecis lesds to the
jfact thst even at room temperature psrt of them remains intact, wndlsrupted by the
’ irreversibls sdsorptica of hydrogen, Thess defests are catalydically aotive !

-—4‘.*—.‘4~h4-~0-;—~.'~“~\_‘m;‘6--——~_.‘ R e T

*é;ré;.éfs, e
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»_"_éssoczmxm. Tostitut mmmmy 1241 Akadentt mouk SSH Tnstitute of Chemt-
_cal Physics, Asedeny of Sclences SSSR);Institut ketulizs Sibirgmgo ogﬂe:giyg
— Akadentd ::a;.xk 885H (Insﬁ.m of Ca t_a;*@islSibe"isn Branoh, Acedeny of -
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BORESKOV, G.K.; MUZYKANTOV, V.S.; POPOVSKIY, V.V.; GOL'DSHTEY: , 1i.D.

Eo T

'l'so"c:)pfa oxygen exchange In the system alw irmm Y eoxids -
molecular oxygen. Dokl. AN SSSR 159 no.4sl3%4+i334 D '4L 1
(MIRL 18s1) 7

1. Institut kataliza Sibirskoge otdeleniye AN SSSR, 2, Chlen-
korrespondent AN SSSR (for Boreskov).
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FITLE: A method for produocing polyeihylene.i Class 39, Ho, 168883 7~
SOURCE: Byulleten' izobreteniy i tovaraykh zmakov, no. 5, 196%, T4
TOPIC TAGS: polyethylene, polymerization, inert solvent

'ARSTRACT: 'This Author Certificate presents a method for producing polyethylene by
lov-tempsrature polymerization of ethyleme with a chrome-chrome oxide caielyst in an
environment of inert solvent at low pressures. In order to obtain polyethylene with
a low ash content, an inert soivent containing watar is used for the eavironing
medium. Water is initroduoced into the solvent in amounte of 20-32 parts per mis::onm.
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Kinetics of isotope exchange between hydrogen and water
vapors on nickel catalysts, Part 1: Effect of transpert
processes on the reaction rate. Kin. i kat. 6 no.l:65-73
Ja-F 165, (MIRA 18:6)

1, Moskovskiy khimiko-tekhnologicheskiy institut imeni
Mendeleyeva 1 Institut kataliza Sibirskogo otdeleniya
AN SSSR,
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